The citrate ion increases the conformational stability of alpha(1)-antitrypsin.
Sodium citrate has previously been shown to convert native alpha(1)-antitrypsin into the inactive latent state and cause alpha(1)-antitrypsin to polymerize via the C-sheet pathway instead of the more common A-sheet pathway. In order to begin to understand these dramatic effects, we have examined the influence of low concentrations of sodium citrate upon the structure, stability and function of alpha(1)-antitrypsin. In 0.5 M citrate, the midpoint of guanidine hydrochloride-induced unfolding was increased by 1.8 M and the rate of heat inactivation was decreased approximately 30-fold compared with Tris or phosphate buffer. alpha(1)-Antitrypsin was fully active in the presence of a range of citrate concentrations (0. 1-0.5 M), forming a stable 1:1 complex with chymotrypsin. The association rate constant between alpha(1)-antitrypsin and chymotrypsin was decreased with increasing citrate concentration. Fluorescence and circular dichroism spectroscopy demonstrated no significant changes in the tertiary structure due to the presence of citrate. However, the insertion rate of exogenous reactive-center loop peptide increased with increasing citrate concentration, indicating some structural changes in the A beta-sheet region. Taken together, these data suggest that in the presence of 0.5 M citrate alpha(1)-antitrypsin adopts a highly stable but active conformation.